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in which v is the required velocity at normal density. But, as above explained, v = 8 meters per second, about, and, therefore, V = 11 meters per second, approximately.
Hence the above assumption that the vertical velocity at D is 12 meters per second appears to be conservative.
Viscosity between the rising and the adjacent air prevents the actual height attained from being equal to the above theoretical value; nevertheless, the maximum elevation, or what might be called the "momentum level" often, especially in the case of the largest and most active cumulus clouds, is much greater than the equilibrium level.
Convectional Instability.—Rapid vertical convection of humid air, as we have seen, is essential to the production of the cumulus cloud and, therefore, to the generation of the thunderstorm. Hence it is essential to consider the conditions under which the vertical temperature gradient, necessary to this convection, can be established. These are:
1.   Strong surface heating, especially in regions of light winds; a frequent occurrence.    The condition that the winds be light is  not essential, or perhaps even favorable, to the genesis of all thunderstorms, but only to the local or heat varietv. and favorable to these, simplv because   winds,   by  thoroughly
tion of isolated rising columns, inc JJ.LU£^JUICUJLO v± W.HQ PCWLWLVUU*** ^^ of storm.
2.   The overrunning of one layer of air by another at a temperature sufficiently lower to induce convection.    This apparently is the cause of practically all ocean thunderstorms.    It seems, also, to be the chief cause of those that so frequently occur on land in connection with cyclones.
3.  The underrunning and consequent uplift of a saturated layer of air by a denser layer; a frequent occurrence to a greater or less extent and presumably, therefore, occasionally, at least, one of sufficient magnitude to produce a thunderstorm.
Here the underrunning air lifts both the saturated layer and the superincumbent unsaturated layer, and thereby forces each to cool adiabatically. But as both layers are lifted equally, while, because of the latent heat of condensation, the saturated layer cools much slower than the dry, it follows that a sufficient mechanical lift of a saturated layer of air would establish, between it and the nonsaturated layer above, a superadiabatic temperature gradient, and, thereby, produce local convection, cumulus clouds, and, perhaps, a thunderstorm.
Periodic Recurrence of Thunderstorms.—While thunderstorms may develop at any hour of any day, they, nevertheless, have three distinct periods of maximum occurrence: (a) daily, (b) yearly, and (c) irregularly cyclic. Each maximum depends upon the simple facts that the more humid the air, and the more rapid the local vertical convections, the more frequent, and also the more intense, the thunderstorms, for

